Development of march test generator using C++ by Tan, Ewe Cheong
v

 

 
 
 
TABLE OF CONTENTS 
 
 
 
 
CHAPTER                                      TITLE                                                        PAGE 
                                      
ABSTRACT iii 
ABSTRAK iv 
TABLE OF CONTENTS v 
LIST OF TABLES viii 
LIST OF FIGURES ix 
LIST OF APPENDICES xi 
 
1         INTRODUCTION 1 
1.1     Background 1 
1.2     Problem Statement 2 
1.3     Project Objectives 4 
1.4     Project Scope 4 
1.5     Project Methodology 5 
1.6     Work Contribution and Project Delivery 7 
1.7      Project Organization 7 
 
2         LITERATURE REVIEW 9 
2.1     Memory Fault Taxonomy 9 
2.2      Static Faults 10 
2.3      Dynamic Faults 11 
vi

 

2.4      Previous Work on March Test Generation 12 
2.5      Summary 14 
 
3         MEMORY FAULT MODELS 15 
3.1     Definition: Memory Model 15 
3.2     Type of Faults in Memory 17 
3.2.1     Stuck-at Faults (SAF) 17 
3.2.2     Transition Faults (TF) 17 
3.2.3     Coupling Faults (CF) 18 
3.2.4      Inversion Coupling Faults (CFin) 18 
3.2.5      Idempotent Coupling Faults (CFid) 19 
3.2.6      Address Decoder Faults (ADF) 19 
3.2.7      Dynamic Read Disturb Fault (dRDF) 20 
3.2.8      Dynamic Incorrect Read Fault (dIRF) 21 
3.2.9      Dynamic Deceptive Read Disturb Faults (dDRDF) 22 
3.2.10    Two-cell Dynamic Fault 22 
3.2.11    Dynamic Disturb Coupling Fault (dCFds) 22 
3.2.12    Dynamic Read Destructive Coupling Fault (dCFrd) 23 
3.2.13    Dynamic Deceptive Read Destructive Coupling Fault       23 
3.2.14    Dynamic Incorrect Read Coupling Fault (dCFir) 24 
3.3     Derivation of Fault Model of Typical Memory Faults 24 
 
4         MARCH TEST GENERATION 29 
4.1      March Algorithm 29 
4.2      Functional Fault Primitives 31 
4.3     Addressed Functional Fault Primitives 31 
4.4      Test Pattern 33 
4.5      Faulty Edge 33 
4.6      Fault List Conversion Algorithm 34 
4.7      March Test Generation Algorithm 36 
vii

 

4.6.1     March Test Generation Algorithm (main function) 37 
4.6.2     Function get_fe(FEv) 39 
4.6.3     Function put_fe_in_me(fe,ME) 40 
4.6.4     Function close_me(ME) 42 
4.6.5     Function get_new_state() 43 
 
5         GENERATION RESULTS AND ANALYSIS 44 
5.1     Stuck-at Faults 44 
5.2     Transition Fault 47 
5.3     Idempotent Coupling Fault 50 
5.3.1    Idempotent coupling fault, CFid    50 
5.3.2    Idempotent coupling fault, CFid 	   53 
5.4     Inversion coupling fault  
 55 
5.5     Address Decoder Fault. 59 
5.6     Dynamic Read Destructive Faults (dRDF) 64 
5.7     Dynamic Read Destructive Coupling Fault (dRDCF) 67 
5.8     Discussion 75 
5.8.1    Stuck-at fault – put_fe_in_ME for single-cell static fault 75 
5.8.2    CheckOSinME 77 
5.8.3    Remove CheckESinME for dRDF 78 
5.8.4   Close_me for dynamic faults 79 
 
6         CONCLUSIONS 81 
6.1     Concluding Remarks 81 
6.2     Recommendations for Future Work 83 
6.2.1   Generator 83 
6.2.2    Simulator 83 
            REFERENCES 85 
                 APPENDIX A-I             88-127 
viii

 

 
 

LIST OF TABLES 




TABLE NO.                                      TITLE                                                  PAGE 
 
5.1  FFP and the corresponding conversions for Stuck-at Faults    45 
5.2   Verification for Stuck-at Faults        46 
5.3   FFP and the corresponding conversions for Transition Faults   47 
5.4   Verification for Transition Faults        48 
5.5  FFP and the corresponding conversions for Idempotent Coupling    50
 Fault <,0/1> 
5.6   Verification for Idempotent Coupling Fault <,0/1>     52 
5.7   FFP and the corresponding conversions for Idempotent Coupling    53
  Fault <,1/0>  
5.8   Verification for Idempotent Coupling Fault <,1/0>    54 
5.9  FFP and the corresponding conversions for Inversion Coupling        55
  Fault <,>  
5.10  Verification for Inversion Coupling Fault <,>     57 
5.11 FFP and the corresponding conversions for Address Decoder           59 
  Fault 
5.12  Verification for Address Decoder Fault      61 
5.13  FFP and the corresponding conversions for Dynamic Read   64
  Destructive Fault 
5.14  Verification for Dynamic Read Destructive Fault     66 
5.15 FFP and the corresponding conversions for Dynamic Read    68
  Destructive Coupling Fault 
5.16  Verification for Dynamic Read Destructive Coupling Fault   71 
6.1   List of March Test generated.       82
ix

 

 
 


LIST OF FIGURES 




FIGURE NO.                                      TITLE                                                    PAGE 
1.1 An Overview of the March Generator     5 
1.2   Summary of project methodology      6 
3.1 Two-cell fault-free memory model     17 
3.2  Address decoder faults       20 
3.3  Combinations of address decoder faults     20 
3.4   Stuck-at faults        25 
3.5   Transition Fault – Up transition </0>    25 
3.6   Transition Fault – Down transition </1>    25 
3.7   Inversion Coupling Fault, CFin <,>    26 
3.8   Inversion Coupling Fault, CFin <,>     26 
3.9   Idempotent Coupling Fault, CFid <;0>     26 
3.10   Idempotent Coupling Fault, CFid <;1>     27 
3.11   Idempotent Coupling Fault, CFid <;0>     27 
3.12  Idempotent Coupling Fault, CFid <;1>     27 
3.13   Dynamic Read Destructive Fault     28 
3.14 Dynamic Incorrect Read Fault      28 
3.15 Dynamic Deceptive Read Destructive Fault    28 
3.16  Dynamic Read Destructive Coupling Fault    28 
4.1  March Test        30 
4.2  Pattern Graph for coupling fault     34 
x

 

4.3  Program Flow of Main Function     38 
4.4  Function get_fe(FEv)       40 
4.5  Function put_fe_in_ME(fe,ME)     42 
5.1  Snapshot of March test generated for Stuck-at Fault   45 
5.2  Snapshot of March test generated for Transition Fault  47 
5.3  Snapshot of March test generated for Idempotent Coupling Fault     51 
<,0/1> 
5.4  Snapshot of March test generated for Idempotent Coupling Fault    53 
<,1/0> 
5.5  Snapshot of March test generated for Inversion Coupling Fault   56 
5.6  Snapshot of March test generated for Address Decoder Fault  60 
5.7  Snapshot of March test generated for Dynamic Read Destructive     65 
Fault 
5.8  Snapshot of March test generated for Dynamic Read Destructive    69 
Coupling Fault. 
5.9 Simplified Block Diagram of CheckOSinME    77 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xi

 

 
 
 
 
LIST OF APPENDICES 




APPENDIX                                      TITLE                                                 PAGE 
 
A   Generation Steps for Stuck-AT Fault     89 
B   Generation Steps for Transition Fault                92 
C   Generation Steps for Idempotent Coupling Fault <,0/1>              94 
D   Generation Steps for Idempotent Coupling Fault <,1/0>              97   
E   Generation Steps for Inversion Coupling Fault              100 
F   Generation Steps for Address Decoder Fault              105 
G   Generation Steps for Dynamic Read Destructive Fault                    109 
H   Generation Steps for Dynamic Read Destructive Coupling Fault    113 
I   Memory Built-In Self Test                 126 
 
